The hemodynamic and arterial blood gas response to asphyxiation: a canine model of pulseless electrical activity.
Asphyxiation is a time-honored animal model for producing pulseless electrical activity cardiac arrest. To date, there has not been a detailed description of the hemodynamic and arterial blood gas response to asphyxiation in a large number of animals. Our objective was to describe a single laboratory's experience with a standardized canine model of asphyxial pulseless electrical activity arrest. Design--Data from 4 separate research protocols using a standardized asphyxial model were retrospectively reviewed. Setting--Resuscitation research laboratory. Participants--169 mixed-breed dogs. Interventions--Each animal was anesthetized and instrumented for hemodynamic monitoring. The endotracheal tube was clamped and hemodynamic data was monitored. Following loss of aortic fluctuations by thoracic aortic catheter, animals remained in pulseless electrical activity for up to 20 min. Hemodynamic data was measured continuously and arterial blood gases were sampled intermittently. Following endotracheal tube clamping, there was a characteristic increase in heart rate and systolic blood pressure. The heart rate peaked at 2-3 min following clamping, while the systolic blood pressure peaked at 7 min. Both heart rate and systolic blood pressure then steadily decreased until loss of aortic fluctuations. Loss of aortic fluctuations occurred 11.4 +/- 2.4 min following clamping. Following loss of aortic fluctuations, the heart rate steadily decreased. Arterial blood gases during asphyxiation and pulseless electrical activity arrest showed profound hypoxemia with hypercarbia (pH 7.03 +/- 0.07; Pco2 93 +/- 19; Po2 12 +/- 7 at loss of aortic fluctuation). In this canine asphyxial model of pulseless electrical activity, a characteristic hemodynamic pattern of mild tachycardia-hypertension-bradycardia-hypotension was produced. Arterial blood gases reflect a profound hypoxemia and respiratory acidosis.